i4o                The Treatment of Steel

come uniformly heated to its innermost center; but as the
surface steel cannot, in a hollow or open fire, be uniformly
heated without causing the central steel to become heated
and expanded also, it becomes then quite necessary to heat
the central steel to the same temperature as the surface
steel, in order that the central steel may admit of being com-
pressed by the surface steel when it is immersed in the
water. When the central steel of any article becomes heated
and expanded, and not sufficiently softened to admit of
being compressed by the surface steel (when becoming cool),
it will have a tendency to hold the surface steel in such a
state of tension that it will sometimes cause it to crack in
several places, and the surface steel will sometimes shell off
in flakes; consequently, it must be seen that if the central
steel is heated at all, it is requisite to heat it; uniformly with
the surface steel; it will then lessen the risk of its breaking
in hardening. For further information upon this subject, I
must refer the reader to the chapter upon the expansion and
contraction of steel.

When it is required to harden large or small drifts in
large or small quantities, they may be heated in a similar
manner as screw taps, either by enclosing them in an iron
box and surrounding them on all sides with carbon, and
placing the whole in a furnace or hollow fire, or by placing
them in the midst of the ignited fuel of a hollow lire,
Whichever method be adopted, they will require to be uni-
formly heated to a cherry-red heat. When they arrive at
the proper heat, they will require to be immersed, separately,
endways, perpendicularly, and slowly, in the water and en-
tirely quenched. After the drifts have become quite cool,
and been taken out of the water, they will require to be